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Beating soursob

The yellow bell-shaped flowers of the
soursob plant have become a feature
of thousands of hectares of Western
A ustra/ian farm paddocks every
spring. Waste-land, vineyards and
even Metropolitan backyards have
their share of this tenacious weed.
It has proved hard to control in the
past because of its remarkable bulbforming mechanism and regenerative
capacity after cultivation. But the
herbicides and improved farming
techniques of recent years are making
it increasingly vulnerable to effective
control.
But to find the chinks in the armour
of weeds like this, scientists have
had to study all its growth and
propagation habits. In this article,
Research OfficerJ. R. Peirce of the
Weed Agronomy Branch reviews
present-day knowledge of sour sob,
and the techniques available to
destroy it.
• Plate I: The density soursob can achieve ref/eels the damage it can do.

Introduction
Thousands of hectares of valuable
cereal growing land in Western
Australia are infested with the weed
soursob ( Oxalis pes-caprae L.). This
plant, native to South Africa, was
introduced to other countries
during the mid-eighteenth century
(Clarke 1934). Today it is a
widespread weed of temperate and
subtropical regions of Europe,
eastern Asia, Africa, Australia,
South America and western North
America (Baker 1965). Some 800
other close relatives to soursob also
are native to South Africa and
central South America (Young
1958).

,,----~

Since its introduction into Australia
some 150 years ago, sourso b has
become established as a weed
causing significant yield reductions
in cereal crops and pastures in areas
of South Australia, Victoria, New
South Wales and Western Australia
(Michael 1964). In addition to its
competitive habit, it also has been
associated with stock poisoning due
to its oxalic acid content (Clarke
1934).

• Plate 2: The three main variants of sour sob
found in Western Australia.
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There are many different variants of
soursob in Australia. Surveys have
been conducted in Western
Australia (Michael 1964 and Peirce
1973) and in South Australia (Alcock
1968) to determine the distribution of
these variants.
The presence of such variants on
agricultural land is a cause of
concern because their growth
patterns may vary enough to
enhance their competitiveness in
pastures and crops, and also to
negate control recommendations.
Three variants make up the bulk of
the infestations in Western
Australia. These are readily
distinguished by their leaflets and
flowers (Plate 2). The most common
variant has flecked leaflets.
Description
The plarit is almost hairless, with an
unusual vertical underground stem
or rhizome which tapers from the
soil surface downwards to a fine
thread connected to the parent
bulb. Below the parent bulb is a
spindle-shaped translucent
contractile root, formed by the
thickening of one of the secondary
roots. This contractile root is often

absent from plants that have been
plowed. (If a plant is severed from
the bulb, both portions above and
below the cut are capable of
regenerating immediately.)
Many bulbs are formed along the
rhizome and along the thin thread
above the parent bulb. Leaves are
produced from the terminal crown
of the rhizome at the soil surface.
The leaves have long petioles (stems),
up to 13 cm, and terminate in three
clover-shaped leaflets. The flowers
are sulphur-yellow in colour, and are
formed in terminal clusters on long
leafless stalks which also arise from
the crown ( Pia te 3).
Life cycle
Soursob bulbs sprout in early
autumn, often before any significant
rainfall. This suggests that the
sprouting is controlled by some
time clock mechanism. The shoots,
deriving food from the parent bulb,
make rapid growth to the surface. (In
some loose, moist soils shoots have
come from bulbs at depths of about
60 cm.) Roots form at the base of the
parent bulb and within a few weeks
one of these thickens to produce the

contractile root. At first this
contractile root acts as a storage
organ, but later in the life cycle, it
aids in the dispersal of newly-formed
bulbs deeper into the soil. Its
formation starts in late May or early
June.
The appearance of flower buds
varies considerably between
variants. Flowering of the fleckedleaflet variant starts about one
month earlier than other variants
and usually coincides with
contractile root initiation. By late
June-early July the contractile root
is fully developed, the food reserves
of the old bulbs are depleted, and
new bulbs s~art forming.
During August, flower and leaf
development declines as food
material is diverted to the new
bulbs, and root contraction starts.
The contractile root loses moisture
and shrinks deeper into the soil,
drawing the new bulbs down. By
the end of October the aboveground parts of the plant dry up,
and root contraction is complete.
The life cycle of soursob is illustrated
diagramatically in fig. I.

Table I-Percentage increase in grain yields
associated with chemical treatment of
infestations of several variants of soursob
in Western Australia.
Yield response
% increase
Variant I
(flecked leaflets)
Gerald ton
Northam
Wagin
Variant 2
(plain green leaflets)
Dangin
Beverley
Gerald ton
Wagin

88
71
26

9
21
2
10

• Plate 3: The plant's deep bulb is a major
survival mechanism.
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Distribution
The biggest infestations are
associated with the Avon, Dale,
Moore and Greenough river
systems. In addition, many farms in
the cereal-growing districts,
particularly Dangin, Wagin,
Goomalling, Bruce Rock and
Kellerberrin have infestations which
are associated mainly with water
courses.
The first soursob probably was
introduced in soil surrounding
roots tocks of vines and fruit trees
brought out during the early
settlement of Western Australia.
Once established, it was not long
before the weed spread, particularly
from the Swan Valley, to other
small farm orchards, again as a soil
contaminant. Summer floods
washed the bulbs out of some of
these orchards into adjacent
paddocks. Some orchards were
abandoned to be incorporated into
paddocks for cereal production, and
from there cultivation spread the
weed further.

Significance of soursob
The weed appears to be most
troublesome in South Australia
where very dense infestations cause
severe grain yield losses (Plate 4). In
Western Australia, grain yields have
been increased as much as three-fold
by treating infestations with
herbicides. However, the effect of the
weed varies greatly, depending on the
variant of sours ob present, and the
seasonal conditions.
Soursob plants produce oxalic acid
which has been reported to cause
stock losses (Gardiner & Royce
1963). If animals eat oxalic acid, it
disturbs their calcium metabolism.
This results in a lowering of the
calcium levels in blood and other
fluids. Severe poisoning causes
calcium loss from bones, and
deposition of insoluble calcium salts
in the kidneys.
Most sheep and cattle can graze
soursob-infested pastures provided
there is no strong demand for
calcium such as in pregnancy and
lactation. Stock grazing infested
pastures can develop resistance to

April
May
• Fig. I. The plant's life cycle.
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Table 2-Effect of time of application of herbicides on crop Phytotoxicity
Crop yield kg/ ha
Time of application

Herbicide
Untreated

Stage of growth of crop

l

Diuron

Linuron

l kg/ha

I kg/ha

Yi leaves

l 124

l 131

5 leaves

683

757

Tillering

323

559

590
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oxalic acid poisoning due to the
presence of bacteria capable of
breaking down oxalates in the
rumen.
A few reports of oxalate poisoning
have resulted from stock being
introduced to lush, ungrazed
soursob (Gardner & Bennetts 1956).
Stock licks, drenches and injections
are available to prevent oxalic acid
poisoning.
Despite the problems associated
with soursob infesting cereals and
pastures, not all agricultural
industries find this weed's presence
objectionable. Many orchardists
and vignerons find soursob an ideal
plant. They claim that the swollen
underground stem and contractile
root break up the heavy clay soils
and improve aeration and moisture
penetration. The soft succulent
foliage is easy to cultivate,
compared to radish and turnip. At
the end of the growing season the
soursob dries up, leaving no hard
dry material, so access around and
under trees is improved.
Research in Western Australia

Competition studies suggest that the
rate of soursob growth in an
infested crop is more important in
reducing grain yields than the actual
plant density. The flecked-leaflet
variety grows more rapidly during
the early stage of its life cycle than
other variants. Grain yield
responses to the control of this
variant in crops are always better
than for other variants (Table I).
Also, the vigour of each young
soursob plant is governed to some
extent by the size of the bulb from
which it grows, i.e. small bulbs
initially produce weaker plants
because of their small amounts of
food reserves. One of the variants of
soursob in Western Australia
produces large numbers of small
bulbs and makes slower growth. It is
not as competitive in cereals as the
flecked variety.
Researchers recognise that wellmanaged legume pastures will
effectively reduce the density of
soursob stands (Michael, Ross &
Tideman 1962). In Western
Australia Peirce ( 1976) showed the
value of subterranean clover in
reducing soursob bulb numbers.
Two years after establishing clover
in a dense infestation of soursob,
the bulb density was reduced by
some 70 per cent. However, the
problems of maintaining a
dominant clover sward through
variable seasons and fluctuating
stock numbers make this method
difficult to manage.

Michael (1965) suggested that by
timely cultivation, e.g. about 76
days after sprouting, the density of
the common flecked-leaflet variant
of soursob could be reduced
significantly. He considered the
76th day to coincide with the stage
of growth of this variant when all
food reserves of the parent bulb had
been exhausted. The plant then
would be in a transition between
dependence on the old parent bulb,
to dependence on the new growth
for supply of food. Thus it would be
most susceptible to cultivation. In
Western Australia control by
cultivation has not been practicable
because the many variants here
have different patterns of
development.

Most of the success in reducing
soursob densities has been gained
during the cropping phase. Many
herbicides have given some measure
of control. However, variable
results from season to season and
the high prices of some of these
chemicals have discouraged farmers
from undertaking programmes to
treat large areas of this weed.

Temperatures at the break of the
season control bulb sprouting.
(Peirce 1979). Extremes of
temperature below 10°C and above
30° C, inhibit sprouting while mild
temperatures, between 15°C and
25° C, promote sprouting. In
Western Australia, the common
flecked variant sprouts significantly
more rapidly than the other main
soursob variants.

In Western Australia during the early
I 970s two herbicides, Linuron® and
diuron gave excellent control of
soursob in cereals, resulting in
spectacular grain yield increase.
Because Linuron® was the more
expensive, researchers
recommended diuron. However,
diuron required more care because
this herbicide could severely
damage the crop if it was not
96

applied at the correct growth stage
of the cereal plants ( Peirce I 978).
Experiments at Northam and
Geraldton on the common fleckedleaflet variant indicated that diuron
at the rates needed to control
soursob would severely damage the
crop if used after five leaves had
formed. (Table 2).
Apart from the price difference,
diuron has been favoured more
recently because the product was
reformulated as a flowable
formulation. (A flowable
formulation contains the herbicide
already suspended in a liquid).
Powdered herbicides have had a
chequered history in Western
Australia because operators were not
informed adequately on how these
herbicides should be handled.
Problems resulted with pre-mixing
the powder, spray nozzles became
blocked because of the lack of
filters or incorrect use of them, and
uneven rates were applied because
poor spray-tank agitation allowed
the powders to settle out in the
bottoms of the tanks. When this
occurred, bare strips appeared
where both soursob and crop were
killed. In some cases, severe
overdosing left bare strips for
several seasons because the diuron
at high rates acted as a soil
sterilant.
Since the early work with diuron
and Linuron®, only two other
herbicides have shown any promise
in controlling soursob in crops. The
herbicide Sencor® has been available
for many years, but because of
cereal crop damage problems it
received little attention and was not
registered for use in Western
Australia. More recently, the
chemical has been reformulated and
mixed with the herbicide Tribunil® to
form Sencor T®. Results obtained
with this mixture during 1980
indicate that it may be an alternative
to diuron and, in addition, may be
safer to apply over a wider range of
growth stages of the crop.
·
A new herbicide, Glean®, tested
during the last three years, will be
available to farmers during 1982. It
can be applied before planting wheat
at a rate of 15 g/ ha. After the crop
has emerged, Glean® is
recommended at a rate of 20 g/ ha

application to wheat, barley or oats,
but should be applied within three
weeks of the crop germinating. The
results from trials with Glean® are
shown in Table 3.
Glean 's success will depend on the
price to farmers. Because most will
want to avoid the risk of damage
associated with diuron, Glean® is
likely to gain a large share of the
market. The chemical has a very wide
weed spectrum, controlling many
broad-leaved weeds as well as annual
rye grass.
Selective chemical control of
soursob in pasture is not possible
with the chemicals now available.
But if farmers are prepared to
fallow over longer periods, as is the
practice in Victoria, then a control
programme is available. The
herbicide Roundup®, if applied to
soursob-infested
pasture during
August, will give good control. The
one drawback with this treatment is
that the pasture also is killed for
that season, so any grazing benefits
are lost. However in the dense_lyinfested paddocks, dominant
soursob normally dies in October
therefore grazing is reduced only by
one or two months. The treated
areas can be cropped the following
year. Several experiments testing
the effectiveness of Roundup®
control are now in progress around
Quairading and Northam.

Clarke. G. H. (1934).
Important
South Australia No. 9-Soursob.
S. Aust. 481-505.

• The flecked-leaflet variant is the
most competitive in cereal crops.
The clear-leaflet variants appear to
be most troublesome in pastures.
• Chemical control in cereals is the
most practical and economical
treatment at present.

Gardiner, M. R. & Royce R. C.
( 1963).
Oxalate poisoning of ruminants.
Dept. of Agric. W. Aust. Bull. 3098.
Gardiner, C. A. & Bennetts, H. W.
( 1956).
The toxic plants of Western.
Australia. W.A. Newspapers
Ltd.: 116-120.

Recommendations:
Cereal Crops:
Glean®, 15 g/ha pre-planting or
20 g/ ha post emergence.
Diuron 2.0 L/ ha applied at 2 to 4-leaf
stage of crop.
Sencor T® 0.75 kg/ ha applied at 2 to
5-leaf stage of crop.
(Alternative to diuron particularly if
fumitory is present.)
Pasture:
Roundup® 1.5 L/ha applied during
August. Sow to cereals the following
year.
Roadside:
Roundup®
August.

Michael. P. W., Ross. M.A.
& Tideman,
A.
F. ( 1962).
A new look at Soursob. J. of
Agric. S. Aust. 65: 614-618.
Michael,
P. W. (1964). The identity and
origin of varieties of Oxalis pes-caprae L.
naturalized in Australia.
Trans. Roy. Soc. S.
Aust. 88: 167-173.

Michael, P. W. (1965).
pes-caprae in Australia.
pentaploid

variety.

Studies on Oxalis
2. The control of the
Weed Res. 5(2): 133-140.

J. R. ( 1973).
Soursob (Oxalis pescaprae L.) in Western Australia.
its life
history.
distribution
and morphological
variation.
Dept. of Agric. W. Aust. Technical
Bull. 20.
Peirce.

Peirce. J. R. ( 1976).
Effect of subterranean
clovers on production of bulbs of so ursob.
Aust. Weeds. Conf.. Melb .. (I): 7-8.

1.5 to 3.0 L/ ha applied

Peirce, J. R. ( 1978).
Effect of rates and
times of application of diuron. linuron and
methabenzthiazuron
on wheat yields and
soursob control. Proc. of the first Conf. of
the Council of Aust. Weed Sci. Soc .. Melb. :
249-253.
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herbicides

Roundup® also may be a valuable
chemical to use along roadsides or
fences where soursob is a problem.
Because the chemical has no soil
residue effects it could be used
around large trees to control the
weed without causing damage.
Previously, considerable damage to
trees may have occurred where the
herbicides diuron and Hyvar X®
were applied.

Summary
• Soursob is widespread
cereal-growing districts.
• There are many variants
yellow flowered species.

in the
of the

• The growth patterns of the
variants differ and consequently
their effects in crops and pastures
vary.

% Control
Soursob
A. PRE-EMERGENCE
Applications:
Diuron
Linuron®
Sencor T®
Glean®
B. POST-EMERGENCE
Applications:
Diuron
Linuron®
Sencor T®
Glean®
Dosanex®
Diuron + Glean®

2.0
2.0
0.75
32.0

L/ha
kg/ha
kg/ha
g/ha

2.0

L/ha
kg/ha
kg/ha

2.0
0.75
32.0
2.0

g/ha
kg/ha

1.4 L/ha + 21 g/ha

(Unsprayed)
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1529
1867
2543

38
36
7
91

1703
1957
1805
2764
2004

58
62
54
82
43

1885
1237

96
0

1496

